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Abstract of JP2001 1 1 6996 

PROBLEM TO BE SOLVED: To make small- 
sized, lightweight, and power-saving a video 
camera which uses a hand-shake correcting 
function mounted zoom lens suppressing 
deterioration in aberration at hand-shake 
correction time. 

SOLUTION: The zoom lens is equipped with a 
1st lens group 11 which has positive refracting 
power on the whole and is fixed about an image 
plane, a 2nd lens group 12 which has negative 
refracting power on the whole and varies the 
power by moving on the optical axis, a 3rd lens 
group 13 which has positive refracting power on 
the whole and is fixed in the optical-axis direction 
at power variation and focusing time, and a 4th 
lens group 41 which has positive refracting power 
on the whole and moves so that the image plane 
varying as the 2nd lens group moves on the 
optical axis and as an object moves is held at a 
fixed position from a reference surface; and a 
meniscus lens is used as the lens with the 
negative refracting power in the 3rd lens and for 
hand shake correction, the whole 3rd group is 
moved at right angles to the optical axis. 
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[0 0 4 6] (8) St/ (9) f±«iEU'>-XC0^ 

50 £X-a*£-c— gw^Ftwi4. x— Ajt*s**v^aif*tE 
u^X©^16*H:*# < , JBlzX— AJtaS/h$ WiifHt 
jEu^Xo^fjjfit4/hS<45 0 (8) St/ 

(9) ©±»Sra*.Si:«IEia!Mi:«oT**ttie«>* 

[0047] m-**7\zmn,mifrbm5 

[0 0 4 8] 

40 -A uvX^o^-CISlSSt/«Sr#BB LooP^airSft^ 

[oo49] (» i (onmrm) m 1 i 

(Olllife^fi^iSX— AUVX^, 01»c*JVnT, 

1 l, ^2i/yXi|i 2, S3 w^Xl^l 

3n ^4 U^Xil 1 4, St/^5 L-vXm 5A5ffig$ 

[00 5 0] «ic»r«- uvXpiroi^TfftiS-rs, JfT l u 

vx«i K4 V ±fttvxiE<Dmmt)&&i>* fem^M 

50 urws, ***f>H&$;h.-CV\S. 
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[00 5 1] ^ 2 uvXSf 1 2 (4. £.&k. IT^Olff 
[0 0 5 2] SI 3 l/yX»l 3»4. IE(7?®*t*WU^'X 

[0 0 5 3] H4 U-^XSf 1 4l±^i:bT3E<oa*f^* 



(7) 2001-116996 

fb t -7*— #;*pg3:lsWK:fr otv^, 
[0 0 5 4] *2Ui'X» 1 fg3UVXS¥ s fg4 

JfettHilB$:i*]± 
[0 0 5 5] eAT©*lfc, *l©IBfi»«teJ:*X— 
AW^XrofSH-fjtSr^i-,, ^l (c*3VT, rlil^Xro 
ft*^, dttUVX(D^J¥£7tf4U:xX<D3£ftP B m 

<D d Mtc^i-^ T LTV >5„ 

[00 5 6] 
[*1] 



m 


m 


r 


d 


n 




1 


i 

2 
3 
4 
5 


4 8. 6 17 
2 4. 708 
- 3 5 5. 5 2 2 
2 4. 0 8 5 
7 4. 515 


0. 9 0 
4.90 
0. 1 5 
2 . 9 0 


1 . 8 0 5 1 8 
1 . 6 0 3 1 1 

1 . 6 0 3 11 


2 5.4 
6 0.7 

6 0. 7 


2 


6 
7 
8 
9 

1 0 


7 3. 3 5 7 
5.318 
- 1 0. 2 3 7 
7. 3 0 6 
— 3 5 0. 0 0 0 


0. 7 0 
3. 2 2 
0.8 0 
2.4 0 


1 . 7 8 5 0 0 

1 . 6 0 6 0 2 
1 . 8 0 5 1 8 


4 3.7 

5 7. 5 
2 5.4 


3 


1 1 
1 2 
1 3 
1 4 


7. 9 9 7 
- 1 7. 0 2 6 

5 7. 5 2 1 

8. 2 7 0 


4.45 
0.6 0 
0. 7 0 


1 . 6 0 6 0 2 
1 . 8 0 5 1 8 


5 7.5 
2 5.4 


4 


1 5 
1 6 
1 7 


11. 3 8 7 
6. 3 8 9 
-4 1. 3 10 


0. 7 0 
2.6 0 


1 . 6 8 6 1 9 
1 . 6 0 6 0 2 


3 4.2 
5 7.5 


5 


1 8 
1 9 


CO 
CO 


3.2 5 


1 . 5 16 3 3 


6 4. 1 



[00 5 7] UT<nm 2 14, 3? 1 U^X [00 5 8] 

SrKW-bfc»&«)*«ai«*«r*b-CV^5. * 1*2] 



m 


8 


1 1 


1 2 


1 7 


K 


-8.31232 


-3. 89902E-1 


7.69981E-1 


-9. 11655E1 


D 


-8.91927E-4 


-1.22094E-4 


2. 87925E-4 


-9.27321 OE-5 


E 


3.02196E-5 


4.10623E-7 


-5.86749E-7 


2. 95484E-6 


F 


-9.31075E-7 


0. OO0O0E-O 


O.OOOOOE-0 


0. OOOOOE-0 



[0 0 5 9 J 3E2lC*5^T. U^Xffi8 (Eilc7)S8{C 
Xffill (Ell cDS 1 1 RZfiU^Xffi 1 2 (El 

i©si2l:»JS) ^l3uyX»oifSM2tl 
^8Ii:ftSU Ifc^XBn (Ell OS 171: 

[0 0 6 0] 

[*i] 



SAC= 



HVR 



1+V 1-(1+K) (H/R) * 



+D • H'+E • H 6 +F • H'+G • H* 



[00 6 1 ] ±5£lC*5l>-T\ 3ttt^bOBS^H^*5*t 

s *«b±ojRo5**bibj»^ e> osggs sag -e^*ffi 

KttP3«iSf«t D. E, F, Gtt-tft-CTx##ffi« 
50 [00 6 2] JWT^S 3lt Si * uyX 
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£!2§f-Lfc*§^CQX— i^H£^UTl^ 0 d5 x dl 
0, dl4, dl7lt X— * isjf\z£ *) pJ^&^^Ra 
Pi t IT U- ^X^ffi^ b Wo TMPSffi®^^ Zt^ti 

[0 0 6 3] ^3iC^oV^T > ^3p{5tScbt^3 U^X^* 



(8) 2001-116996 

[0 0 6 4] 
[3E3] 





£3« 


mm 




f 


3.827 


3 3. 9 8 2 


10 6. 14 1 


F/NO 


1.675 


2.419 


4 . 4 4 6 


2 u 


6 4. 7 9 2 


7.528 


2.406 


d 5 
d 1 0 
d 1 4 
d 1 7 


0.500 
2 7. 8 0 0 
10. 13 7 

5. 0 0 0 


2 1. 2 3 2 
7. 0 6 8 
3. 2 7 0 

11. 8 6 7 


2 6. 2 5 0 
2.050 

14. 149 
0.989 



[0 0 6 5] *fc % S2^X»^l#SO**IS8 

*¥&S:r2i9 t Lfc#£\ r2iitr2i9iL 20 
I r 211/ r 219 1=1. 10 

<7>B8«^fc5. (1) 0. 40< | r 2 n/r2i9 

|<1. 7 0 (i = l) S:JBfcbTV^5o 
[0 0 6 6] Sfc* |3l/yXS^)l> 2#g<£>#££® 

sii, si2i^v>x, lo^x&isjmtDinomzis 

T311 i: T319, 2&tFr32 1 t r 329 lis 

I r3ii/r3i9 1=0. 7 3 

| T32l/ T 329 | =0. 0 3 i0 

^>B8ff»c:*)9. (2) 0. 01<| rin/rsn 

|<4. 00 (i = l> 2) fc*fci\fc5lwfm*ftT 

[0 0 6 7] Sfc, J[4 1/VXS^lSl©#«fflSl 
7fc*5l*T, U^X^J^Ol«|C0S^*3*t5«9fW* 

Eft^^£rr4i9 t Lfc»S\ r4ii^r4i9li > 
I r4ii/r4i9 1=0. 6 5 

<DMmzh\). *#5£ (3) 0. 10<|r4ii/r4i9 
|<13. 00 = fri»fc^J:5IUWI"S*vCV* 40 

[00 6 8] mis 13, Ml4UyX 

*Oj»*ffi«fl, f 2, f 3, RXff 4 J£^ffi<^ 

f l/f W=9. 7 0 
I f 2 | / f W= 1. 4 9 
f 3/fW=5. 5 0 
f 4/fW=4. 2 7 

OBWRfcfctK -t*vF*L*fl=* (4) 5. 0<f l/f 
W<1 2. 0, *#5t (5) 0. 5<| f 2 |/fW< 50 



1. 9, (6)4. 0<f 3/fW<9. 5,* 

#5fc (7) 2. 0<f4/fW<7. 0Sr«fc-TJ:5^ 

[0 0 6 9] £ h\z, ^MtiffilEnM&<0±&<DM&M 

(Y/Yt) /(f/f t) =0. 99 

9. (9) (Y/Yt) / (f/f 

t) <l. 5t*fci-J:5»-KW-Sn-CV^. 
[00 7 0] 02, 0 3&l>1El4{;i^;fve*v -h!5<0± 

^ /^^T'Ktf l*: * i <D^mmm\z x % x-^ w ^x 

[00.71] ft. 02 (a) % B3 (a) »«4 
(a) tt*aSJRaSraH-H-e*>0, S»j:dil:Mt^ 
fit, ^HftttEtt^Sr^UTV^. 
[0072JH2 (b) , 03 (b) XtfH4 (b) 

[00 7 3] 02 (c) , 03 (c) (c) tt 

Mffiifc^£^1-0-?fc5o 

[00 74] 02 (d) % 03 (d) RZfm4 (d) 14 
tt±feifc^0T-fcoT, IHftttdiR, AMUiFMU & 
j»W:Cl»^S*"f5ffl[Sr*i". 

[0 0 7 5]@2 (e) , 03 (e) S15H4 ( e ) Ht 

[0076] 02, 03. RTfmifrbWbfrteX? 

[0077] ($2 (onffifcn) m 5 #*w<e>* 2 

<QHlfi»l»^J:5X— ^u>XSr^i" 0 0 5t;::fc5^T, 
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3. |?4U:/Xg¥5 4, Jftt5fB5 U^XWS 5^E«S 

[0 0 7 81 W:#i/y^»Kov^ftfHt5. Mil" 
yXS51lt ^ffirbXjEoJB^Sr^U teffiKSf 

[0 0 7 9] $2UyXSf5 2li LTAOffitfT 

-t-UVXsre&3« 
[0 0 8 0] 113 l/yXS5 311, lE^S^^U^X 

#fin»^«P»w». 313 uvX|¥5 3 S:3ttt*|S]Jr»b 
TV^ 0 ±|B^>«^teJ:D*3U^X»5 3^U^X5: 
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»±5 fcS*>/h£v^3 u^X^flcSr^lij$it^^i 
[0 0 8 1 ] U^Xi^5 4tt^frfc VXlE(Dmmtf 
[0 0 8 2] Sfc, f|2U^Xi^ £4 

[0 0 8 3] aTO$4(l, »2<oHlfi»<l8^±4X— 

[0 0 8 4] 
[*4] 



8f 


a 


r 


d 


n 


V 


i 


i 

2 
3 
4 
5 


4 8. 3 2 2 
2 4. 986 
-2 4 2. 0 9 6 
2 4. 538 
7 0. 19 2 


0.9 0 
4.90 
0. 1 5 
2. 9 0 


1 . 8 0 5 1 8 
1 . 6 0 3 1 1 

1 . 6 0 3 1 1 


2 5.4 
6 0.7 

6 0.7 


2 


6 
7 
8 
9 

1 0 


8 4. 353 
5. 3 5 3 
-9. 9 0 2 
7.435 
- 1 8 2. 4 6 9 


0.7 0 
3.2 2 
0.8 0 
2. 4 0 
RTS6 


1 . 7 8 5 0 0 

1 . 6 0 6 0 2 
1 . 8 0 5 1 9 


4 3.7 

5 7.5 
2 5.4 


3 


1 1 

1 2 
1 3 
1 4 


8. 5 5 3 

— 13. Ill 

— 4 7 . 7 2 8 
12. 0 3 6 


4.45 
0. 6 0 
0. 7 0 


1 . 6 0 6 0 2 
1 . 8 0 5 1 8 


5 7. 5 
2 5.4 


4 


1 5 
1 6 
1 7 


12. 6 7 9 
8. 2 2 5 
-4 0. 9 5 7 


0.7 0 
2.6 0 


1 . 6 8 6 1 9 
1 . 6 0 6 0 2 


3 4.2 
5 7. 5 


5 


1 8 
1 9 


CO 
CO 


3.2 5 


1 . 5 16 3 3 


6 4. 1 



[0 0 8 5] eiT©*5»4, «4©Htt?X-i.vyX [0 0 8 6] 

SrKH-Ufc»S'<0*«Bff«Sr^L.-CV^. * [*5] 



m 


8 


1 1 


1 2 


1 7 


K 


-1.54771 


-2.42936E-1 


2. 90893E-1 


-4.42034 


D 


-1.06980E-4 


-9.67710E-5 


3. 77751 E-4 


9. 53573E-5 


E 


5. 78095E-6 ! 


6. 06809E-7 


-5.51139E-7 


1.41962E-6 


F 


-3. 76842E-7 


2.84559E-10 


-4. 12316E-10 


3. 5601 9E-8 



[0 0 8 7] HT^S6tt, m4(OmAXX-M,iy^X [0 0 8 8] 

SrKff Lfcf*oX-AWHS:SLTV^ 0 [^6] 
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mm 


M^*5 


f 


3.830 


2 3. 5 2 9 


10 6. 18 0 


F/NO 


1.677 


2.407 


4.433 


2 w 


6 3. 996 


7. 6 5 8 


2.404 


d 5 
d 1 0 
d 1 4 
d 1 7 


0. 5 0 0 
2 7. 8 0 0 
10. 13 7 

5.000 


2 1. 14 3 
7. 15 7 | 
3.298 

11. 8 3 9 


2 6. 15 0 
2. 15 0 

14. 3 3 3 
0.804 



[0 0 8 9] $2Uy^l*B^«ffiS8 

Sp^^ r 2iu *aS^9#J^S*w*3^5«BIftt*ft 
^£@Srr2i9 £ LfcSHh r2ii^r2i9fi > 
| r 211/ T219 1=0. 9 8 

<om%\?i&>K>> ft#* (1) 0. 4o< 

|r2ii/r2ia|<l. 70 (i = l) Sr^fcbT^ 

So 

[0 0 9 01 *fc, IS3 f^XSEOl , 2*I^«I 
Sll, S12H^^T, 

£\ r311 t &U*r321 £ T 329 f4, 

I r3n/r3i9 1=0. 8 5 
I r 321 / r 329 I = 0 . 0 1 

(DmmchV, ft#*£ (2) 0. 0 1<| r3ii/r3i9 
|<4. 00 (i = l, 2) feJdfci-jLSfcRW-SttT 

[0091] ^4 uyX»(OiS@^«ES 1 

r 4i 9 i: r4iiir4ioll 
I r4ii/r4i9 1=0. 2 5 

OB8«»-fctK *#5t (3) 0. 1 0< I r4n/r4i9 

|<13. 00 (i = i) *Wfc1-J:5lcRtt3Jx-Cv* 

So 

[00 9 2] Hi. 12, £§3. Ml4l/yX 

8£<Df^8gSt f K f 2, f 3, f 4 t > J£*i»*> 

f l/fW=9. 6 7 
I f 2 I / fW= 1.49 
f 3/fW=5. 2 2 
f 4/ f W=4. 4 4 

<0H«»w*>9, ^ix-eix**** (4) 5. 0<f 1/f 
W<1 2. 0, (5) 0. 5< I f 2 I /fW< 

1.9, ft#iC (6) 4. 0<f 3/fW<9. 5, ft 
fl=5fc (7) 2. 0<f 4/fW<7. 0 8r«5fci-£5K 
RH-<**vtV^ 0 

[00 9 3] £ fofc, *an«jE*lft»^^*^«*E 



JEu^Xo^i&aY t , Xt«BS*S^«jftffi(ltSr f t 
»4, 

(Y/Y t) /(f/f t) =0. 9 5 
tf>BS«fc*>9» ft#^ (9) (Y/Yt) / (f/f 
t) < 1. 5«:»fci-J; SKRttSiVCV^ 

[0 0 9 4] 0 6, m7RXfms i^tven, ±%Z<D£ 

0 **#-crw- utm 2 <Dmmm\z. ijx^u^x 

[0095] ft, El 6 (a) , 0 7 (a) 8 
(a) tt»ffiiRaS:*i-Bt?* 9 , !Ufcttdl*fc»'t-5 

[00 9 6] 06 (b) , 07 (b) M08 (b) 

[0097] 06 (c) , 07 (c) &t>*0 8 ( c ) 14 
^ttJRM^^i"0T-fc^o 
50 [0 0 9 8] 06 (d) , 07 (d) £.1/08 (d) 14 

j|»ttC*l^*ri"*«S:*i-. 
[0099] 06 (e) . 07 (e) RXfm 8 ( e ) tt 

[0100] 06. 07, »t;H8^e)KE)^4J:5 
fc. **W<om2<z>lll6»lliKJ:5X— AU^XttftS 

[0 10 1] (S3^MW 09 J4, *J5WOK3 

1 u>-Xg¥9 1 , 12 UVXB¥9 2, fg3 1/^X^9 

[0102] ik\z& u^X»^ov^K^i-^o m 1 ^ 
VXB¥9 1I4 > £{fr£UT:EOffl*M3«:*U 

[0 10 3] l2l/yXS9 214, LT^OJStJr 
50 fuyxaftfe^o 
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[0 10 4] %Z U>-XS¥9 3 1*. jE<Dffi*f^<DUXX 
Xg£ 9 3 «r3te*l#lft fc» UT SS^Ir] \Z&m £ it 5 ^ £: 

taw- s - 1 £ 0 



2(5 



70 



* [0 1 0 51 %A U^Xm9 4&±ftk bXIE<D®Sf^l 
[0 10 6] j£2 13 u^X». S?4 

[0 10 7] SXT<o$t7\z % #3<DnifoJ&t6\z.£Z>X— 

[0 10 8] 
[*7] 





m 


r 


d 


n 




1 


1 

2 
3 
4 
5 


4 8. 5 0 2 
2 5. 0 2 6 
- 2 4 2. 1 0 9 
2 4. 891 
7 3. 114 


0. 9 0 
5.80 
0. 1 5 
3. 1 5 


1 . 8 0 5 1 8 
1 . 6 0 3 11 

1 . 6 0 3 1 1 


2 5.4 

•60. 7 

6 0.7 


2 


6 
7 
8 
9 

1 0 


1 4 3. 7 2 1 
5. 5 9 0 
- 1 0. 3 2 7 
7.515 
- 5 8 3. 5 3 0 


0.6 0 
3. 1 0 
0. 8 0 
1.60 


1 . 7 8 5 0 0 

1 . 6 0 6 0 2 
1 . 8 0 5 1 8 


4 3.7 

5 7.5 
2 5.4 


3 


1 1 
1 2 
1 3 
1 4 


9.218 

- 1 2. 9 4 3 

- 1 5. 2 19 
15. 2 19 


2. 6 1 
0.0 9 
0.7 0 
2.4 5 


1 . 6 6 5 4 7 
1 . 6 8 8 9 3 


5 5.2 
3 1.2 


4 


1 5 
1 6 
1 7 


11. 6 2 4 
6. 9 9 9 
— 3 2. 9 2 1 


0.7 7 
1.82 


1 . 8 0 5 1 8 
1 . 6 0 6 0 2 


2 5.4 
5 7.5 


5 


1 8 
1 9 


CO 
GO 


3.2 5 


1 . 5 16 3 3 


6 4. 1 



[0109] £i7©$ 8 11, ^7 <D$Sc{jSt?X — M, U-^X %t [01 1 0 1 



m 


8 


1 1 


1 2 


1 7 


K 


-1 . 80945 


-1.24695E-1 


5. 7461 7E-1 


-1.1 4471 E+l 


D 


-9. 60234E-5 


-2.83910E-5 


3. 33820E-4 


8.93688E-5 


E 


5.30198E-7 


5.82622E-7 


-1. 13282E-7 


-2.28435E-7 


F 


-1.28041E-7 


7. 48524E-9 


-3. 33622E-9 


1 . 63559E-7 



[0111] siT<om 9ii, at 7 



[0 112] 
[*9] 
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mm 




f 


3.827 


3 3. 7 2 9 


1 0 7. 4 0 0 


F/N 0 


1.672 


2. 4 2 5 


4 . 4 8 7 


2 w 


6 4. 294 


7. 5 6 6 


2.376 


d 5 
d 1 0 
d 1 4 
d 1 7 


0.500 
2 7. 8 0 0 
10. 13 7 

5.000 


2 1. 2 3 4 
7. 0 6 7 
3.217 

11. 9 2 1 


2 6. 2 5 0 
2.050 

14. 437 
0.701 



[0 1 13] M2 uyxs©iss©^is 8 

*#S£rr2ii. #$@^9«^@(-:fcft5^rf$ftffi 
f¥S5:r2n t \.tz.W&. r 21 1 <!: r 219 14. 
I r2ii/r2i9 1=0. 9 6 

tf>BflGM£j>*K (1) 0. 40< I r2ii/r2i9 

I < 1 . 7 0 (i = l) SrWfcUCV^S. 
[0 1 1 4] »3 W>"Xi¥co 1. 2#1©MI 

sii, si2tcjov^x, uyx^M© ifJwst-*5 20 

tt3^gfrftfc* s ?M £ @£:r3ii. r32K W^Swgf'Jw 

T319. T 329 i:L^» 

r3ii t r 31 9 v ,5.tJ lt r32i t r329(4. 

| r 31 1 / r 319 | = 1 . 01 
I T32l/r329 1=0. 2 3 

<Dmmz&*). (2) 0. 0 1<| r3n/r3i9 

|<4. 00 (i = i. 2) S:fflfc-t-ipJclSW-$nT 

[0 115] Sfc. i4V^©lfl©^lS 1 

T419 t \stz.W&s r 411 £ T419I4. 

I r4ii/r4i9 I =0. 2 4 

©BWRfcfctK -&#5£ (3) 0. 1 0< | r4n/r4i9 

|<i3. 00 (i = D 5 twKtt£*iTv* 

[0 1 16] Hi. 12. ^3. RXffS4 U^X 

ttO*k£EIB f 1. f 2 . f 3 , f 4 t . fS^ffiW 
XK£lEB.f W£I4. 

f 1 / f W= 9.7 0 40 
I f 2 I / f W= 1 . 4 9 
f 3/f W=5. 3 8 
f 4/f W=4. 4 9 

©BWRUlfclK (4) 5. 0<f 1/f 

W< 1 2. 0, (5)0. 5< I f 2 |/fW< 

1. 9, £#5*; (6) 4. 0<f 3/fW<9. 5, 3; 
#SC(7) 2. 0<f 4/fW<7. OSrfffifei-iplc: 

[0117] ^tic mmtvffiiEnim<o±% t <DB&®. 



El/VXo»tiY t , KVaSttSOttdMSBS: f t 

»4. 

(Y/Yt) / (f/f t) =1. 23 
©B8«K:fc»>, (9) (Y/Yt) /(f/f 

t) <1. 5Sr»fc-rJ:5fJ:»W-Sixrv^5. 

[0118] aio, mi 1 £.v*m 1 2 ir-t^-en-. ± 

[0119] IS). 010 (a) , Bll (a) RXIM 1 
2 (a) l4*ffiUXMS:^i-|2IT-fo 9 . JlBttdBKWi- 

[0 1 2 0] El 0 (b) . Bll (b) Rtfmi 2 

(b) »4. *jftH3ia«>B-C*>o-C, HIKB-y-^A^feS 

[01211010 (c) . Elll (c) &U<0 1 2 

(c) H:ffiftiR36Sr5%i-B-CS>5. 
[01221010 (d) . 011 (d) RUM 1 2 

(d) iiwifeHziwgi-efcoT. itMa d^. tteti 

[0123] 01 0(e). 011 (e) ^LP0 1 2 

(e) l±«^feltZ^W0T-feo-C. j&BttF**, 

[01241010.011. ^1/0 1 2 a»P>93 
4 51::. *»W©JB3©IH|[?gMIJ=J:5X— auvXI4 

[0125] m4(Dmmmm 01311. ^gggjom 

4 roHSf it; J: 5 X- A u yX5:/Tt 0 013»::*5^ 

T. mi 1^>-XS*1 3 1 . »2l/yXSl 3 2. I3U 
^X|¥l 33. S4 U>-X8M 3 4. Rlfm5 U>-XS¥ 
1 3 5#Eg$*vO'>5. 

[0 12 6] »C*l/yX»Cc^TRfltS. ^1 U 
yXHi 3 114. LTIEroJSSr^&^rU Affile 

JfLTBfflK -fr*RWF<bBJ£3*u-C^S. 

[0127)12 WVXg 1 3 2 14. LTA©S 

b-ru-^x»-e*>5. 

[oi2 8i 13 t^x&i 3 3d. motomwr* 
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/J^LVMECOffiSWWUVXl 3 3 At-^(Om^rtKOU 
yXl 3 3 B(D2®L<r>U>X\ZXmf&£iXX&<Q „ ^ffiF 

2) St*-T 5> £b u- vX^PHMS roif i/fi Sr^ L < 1"3 

Ji^l^XB££9t>^<D/h£v^3w:/XSfc£<*: 



24 



* 10129] |4 U^Xgfl 3 4ft±W-b LTIEroffiJf 

7*— #;*SB8&I^KfTo-CV>5. 
[0 13 0] £2 w^XW. fg3 U-^XS^ g4 

u^X1¥<du:xXcov^4x/4>I-'>&< £ t> 1 ffi&t±<£># 

[0131] «7©tl OK. S4<D^S£^flSirJ:^X 
— A u vXroS:fMtt 5r*i- 0 
[0 1 3 2] 
1*10] 



8 


m 


r 


| d 


n 




1 


1 

2 
3 
4 

5 


4 7. 4 2 1 
2 5. 0 7 0 
— 2 6 0. 9 7 0 
2 4. 2 19 
6 4. 9 8 9 


0.9 0 
4. 9 0 
0. 1 5 
2.9 0 


1 . 8 0 5 1 8 
1 . 6 0 3 11 

1 . 6 0 3 1 1 


2 5.4 
6 0.7 

6 0.7 


2 


6 
7 
8 
9 
1 0 


8 0. 5 18 
5. 6 4 7 
-9. 9 8 2 
7.894 
6 3 9. 5 9 4 


0.7 0 
3.2 2 
0.8 0 
2.4 0 


1 . 7 8 5 0 0 

1 . 6 0 6 0 2 
1 . 8 0 5 18 


4 3.7 

5 7.6 
2 5.4 


3 


1 1 
1 2 
1 3 
1 4 


10. 5 2 5 
- 1 0. 5 2 5 
-3 4. 14 0 

19. 3 5 6 


4.45 
0. 0 1 
0.7 0 


1 . 6 0 6 0 2 
1 . 8 0 5 18 


5 7. 6 
2 5.4 


4 


1 5 
1 6 
1 7 


11. 8 18 
7.707 
118. 6 7 2 


0. 7 0 
2.6 0 


1 . 6 8 6 1 9 
1 . 6 0 6 0 2 


3 4. 2 
5 7.6 


5 


1 8 
1 9 


CO 
CO 


3.2 5 


1 . 5 16 3 3 


6 4. 1 



[0133] «T©$ 1 1 14. $10 Wftffi-eX-A U- [ O 1 3 4 ] 

vX*imLfc#£©##ffi«*.fc*LT^$. * [*ll] 



m 


8 


11 


12 


! 1 3 


1 5 


1 7 


K 
D 
E 
F 
G 


1.65214 

3.16032E-4 
-4. 77365E-6 

1.56080E-6 
-8. 82638E-8 


-5. 45566E-1 
-1.56550E-4 
-7.1 5991 E-7 
-1.14157E-8 
5.42541E-11 


-5. 45566E-1 
1.56550E-4 
7.15991E-7 
1.14157E-8 
-5.42541E-11 


-3. 56327 
-1. 24391 E-5 
-2.43487E-7 
9.12317E-8 
O.OOOOOE+00 


5. 79539E-1 
4. 44786E-5 
2. 20808E-5 
-6.12777E-7 
9.91689E-9 


1.90635E+2 
2. 02007E-^ 
4.12286E-5 
-1 . 30039E-6 
-2.45741E-8 



[0135] WT^S 1 2 12. miO <D«ffi-CX— * U 40 [0136] 
>'X^13:f^Lfcm^oX-i^raRSS^^UTV^5o [«1 2] 
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25 26 







mm 




f 


3. 8 2 7 


3 5. 2 7 2 


10 2. 7 19 


F / N O 


1 . 6 7 6 


2.513 


4. 2 8 1 


2 ^ 


6 4. 8 8 6 


7.264 


2.506 


d 5 
d 1 0 
d 1 4 
d 1 7 


0. 5 0 0 
2 7. 8 0 0 
10. 13 7 

5. 0 0 0 


2 1. 2 5 7 
7 . 0 4 4 
2.124 

13. 0 13 


26. 14 0 
2. 16 0 

14. 3 6 7 
0.771 



[0 13 7] %2 WVX8$£>1#S<E>#3*EBS 8 

lc33V>T, u^X^&SoitJo^Kfetta^rft&ft 
**NKrr2ii, W$SW9#Jw@l-:fctt5^M#>&ft 
3M^£rr2i9i: Lfc4i£\ r 211 <t r2i9»4, 

I r2ii/r2i9 1=1. 43 

(DUSGUcfcO, 3s#5S (1) 0. 40< I r2n/r2i9 
|<1. 7 0 (i = l) £«f;:LT^5„ 
[0 13 8] Sfc, ^3UyXS©l, 2, 3#l©^ 

fisn, si 2, s 1 3 tc&^-c, \s>-x&%>%k<r) 

1 §4(0^*3^^^^**^^ r 31 1, T321, r. 

319, r 329 , T 339 <t Lfc^B", r 3 1 1 t I 3 1 9 , r 3 2 1 t 
1T 329 , .5.0^331 t T 339 I4, 

I rsii/raiQ 1=0. 2 5 
I r 321 / r 329 | = 0 . 3 1 

| T33l/r 339 |=0. 9 0 

<DMm\Z&>K>. *#5S (2) 0. OKlrsn/rsn 
|<4. 00 (i = i, 2, 3) S:«fc-*\fc5K:KtfS 

[0 1 3 9] ±1t. &4 UVX#<D1. 2tl©«I 

s i 5. si 7\zm^x^ u^xm%>n<Dim<omzi$ 

ttS^to&ft^^&i^ii, r«i, m^<D9m<D 
Sfc*5»t5«MW*ft*#a«rr4i9, r 429 iL*i4§ 

"o\ r 41 1 <fc r419, RTfr 421 t r429(4, 

I r4ii/r4i9 I = 1 . 7 0 

I T421/T429 1= 1 1. 9 6 

©BWRfcfctK (3) 0. 1 0< | r4ii/r4i9 

I < 1 3. 00 (i = l, 2) SrWfc-fiSKKfl-SJx 

[0 14 0] Mis 3? 3, MS4 l^yX 

i¥w£,£Befif f 1 , f 2, f 3, 4^:, £M« 

f 1/ f W=9. 7 3 
I f 2 | / fW= 1.46 
f 3/fW=4. 9 3 
f 4/fW=6. 0 3 

©BWRfcfciK ^fU-Pi-UM** (4) 5. 0<f 1/f 
W< 1 2 . 0 . i£#5S (5) 0. 5 < | f 2 |/fW< 
1. 9, £#3*; (6) 4. 0<f 3/fW<9. 5,* 



#5£ (7) 2. 0<f4/fW<7. ofc«fc-f-J:5K: 
Kfi-Six-cv^. 

[0141] SblC. #«hJf2E|gttl^£$«)#.j£S 

(Y/Yt) /(l/ft) -O. 87 
OMfiUrfc 9, (9) (Y/Yt) / (f/f 

20 t) <i. s&miff£o\c&ft£irix^Z. 

[0142] 014, 015 ,5.1/111 1 6 K-tiX^tK ± 
[0143] 1*5, 1314 (a) , 015 (a) RXfM 1 

6 (a) &mm(&m*^-rmx'fo>9 » ia*i±d*iifc*H- 

[O144]014 (b) , 015 (b) SOB1 6 

(b) 14, ^HXM^0T-fcoT, 3R*SU±1J-i?*/HfcEB 

[01451014 (c) , 015 (c) RZfm 1 6 

(c) tt£ttte»Sr*1-B|-e*>5. 
[01461014 (d) , 01 5 (d) RUmi 6 

(d) f4tt±£,ifc^<£>0-efcoT, UMllidMl. .tiMtt 

[O147J014 (e) , 015 (e) &1/0 1 6 

(e) (4«^feltX^<O0T-fcoT, jAMllFtk. ffi^lt 

[0148] 014, 015, SU^l &frh*Mhfr*£ 
40 i; 51-, *^^4©^lfe^iw±5X-AU^Xj4 
A»4H5U«4liSr* LTV *5 r t 

[0149] mscDmnmffi) 0 1 7 1±, *mm<om 

x, mi fyXffl 7 1 , l2l^yXgl 7 2, Jg3 U 
^XS¥l 73. 14 UVXi¥l 7 4, ^^5 U>Xf£ 

i 7 sasffifi^n-o^,, 

[0 15 0] ^I^U-^XptCOVNT^-rS. ill U 
>-Xf¥l 7 114, LTjE©B*rA«r*U feffitc: 

50 SfLTgEffiF, -&«^ft>B«$iXTV^-5. 
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[0151] 7 2fi, ±ftk VX^<DM 

[0152] H 3 U>Xm 173U, jE^ffiSf^Sr^-t- 

^t?#5. #»v»£l*fcl4. 7 3£# 



28 



10 



[0 15 3] g54l^X8Pl 7 4 LtiE©I5r 

[0 15 4] SS2 U>XS^ f3 l/VXg, f&4 

f$.&*m-A1rZ> r. t »c i 9 , #it^t/¥«ivffljE^ro 
[0 15 5] £1T<7>*1 3 t^, 8 5<DHi£7&lgKJ:3X 

— ^ u ^xco^fMesr*-r 0 

[0 15 6] 
[*13l 





B 


r 


d 


n 




1 


1 
2 
3 
4 
5 


5 6. 5 7 8 
2 8. 9 0 2 

- 2 4 2. 8 5 4 
2 7. 0 2 3 

6 9. 3 0 6 


1.00 
6. 5 0 
0. 1 7 
3.5 0 


1 . 8 0 5 1 8 
1 . 6 0 3 1 1 

1 . 6 0 3 11 


2 5.4 
6 0.7 

6 0.7 


2 


6 
7 
8 
9 

1 0 


113. 1 6 8 
5. 8 3 4 
-8. 8 4 5 
13. 2 7 4 

- 3 2. 3 16 


0.7 0 
3. 7 1 
0. 9 0 
2.7 5 


1 . 7 8 5 0 0 

1 . 6 0 6 0 2 
1 . 8 4 6 6 6 


4 9.6 

5 7.6 
2 3. 9 


3 


1 1 
1 2 
1 3 


11. 110 
— 8 . 5 6 1 
3 6. 8 10 


5. 1 0 
0. 8 1 


1 . 6 6 5 4 7 
1 . 6 8 8 9 3 


5 5. 2 
3 1.2 


4 


1 4 

1 5 
1 6 


14. 6 9 1 
9. 6 5 8 
- 5 5. 3 7 6 


0.7 0 
2.8 0 

rT« ! 


1 . 8 0 5 1 9 
1 . 6 6 5 4 7 


2 5.4 
5 5.2 


5 


1 7 
1 8 


CO 
CO 


3.2 5 


1 . 5 16 3 3 


6 4.2 



[0157] UT<om 1 1 (4, mi 3 (D&mX'X—A. ^ %l [ 0 1 5 8 ] 





8 


1 1 


1 2 


1 3 


1 6 


K 


-1.39695 


5. 96439E-2 


-2.59243 


-1.07024E+1 


-1.74408E+2 


D 


-4.08360E-6 


-3.63745E-6 


8. 83452E-4 


2.09789E-4 


-7.41920E-7 


E 


-2.46181E-6 


2.59909E-6 


-1. 83491 E-5 


7. 1 3383E-6 


-2.91532E-6 


F 


3. 27223E-7 


4.43501E-8 


-1.51892E-6 


-3. 33622E-9 


1.87090E-7 


G 


-9. 23895E-9 


-1.65183E-9 


6.15417E-8 


-1.46304E-9 


-2.86319E-9 



[0159] «T«* 1 2 I3\ m 1 3 <D$CfttT-X- A U- [0160] 
^XfcWLfc»£<oX— -fc[iaMi«:*l,-CV*4. 1*15] 
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(16) #i20Ol-l 1 6 9 9 6 

29 30 







mm 




f 


3.827 


3 1. 5 6 3 


1 0 5. 5 7 4 


F/NO 


1.854 


2. 3 9 7 


3.936 


2 u> 


6 3. 7 6 6 


8. 13 4 


2.438 


d 5 
d 1 0 
d 1 4 
d 1 7 


0. 5 0 0 
3 1. 6 2 5 
10. 13 7 

5. 0 0 0 


2 4. 3 3 7 
7 . 7 8 8 
4.405 

10. 7 3 3 


3 0. 3 5 0 
1.775 

14. 6 3 0 
0.508 



[0161] 82 U>-XS¥01#l<0#f55fcffiS 8 

^±£g£rr2i9i VtzWrS. ran i: r 219(4, 
I r2ii/r2i9 I =0. 6 9 

WM£Uc£><?, (1) 0. 40< | r2ii/r2i9 

|<1. 7 0 (i=l) SriSfcLTV^, 

[0 1 6 2] 8 3 U>Xm<0 1. 2, 3#@?># 

*IS11, SI 2. S13tC*3V^T, U-^X^gW 
lfd«>^*3tt5^glrM<C*^^Srr3iK r32i, r 

33i, m®&<v9mn&K3$vz>mmtf)te8im¥&& t 

319, 1 329 , T 339 £ Ufc#£\ r 3 1 1 t I 3 1 9 , r32l£ 

T 329 , JkXF- r 331 t r 339 14, 
I rsn/rsii 1=1. 2 0 

I T32l/ T329 1=0. 2 9 
I T331/T 339 |=3. 6 9 

(DK§t&t), (2) 0. OKlnn/raii 

|<4. 00 (i = l, 2, 3) SrWfci-J:5fcBff5 

[0 1 6 3 J 84 l/yX*0 1flO*«BS 1 

6tC*3V^-C, U^X*^g<Oli4<D#U::fcft3^frH)>t£ 

ftSM^giSr r4n, W^<^9fJ^(w*5l1--5^B'f^^ 
f&^^Sr^ig t VtzWrB-, r 411 i r4is(4, 
I r4ii/r4i9 I =0. 5 7 

<ommzh<0. *#5t (3) 0. 10< I riii/r4i9 
|<13. 00 (i = l, 2) Sr»fc-TJ:5KKW-Six 

[0 16 4] £fc, 81, 12, 83, U-^X 
ffOMUftEM f 1 . f 2, f 3 , £tf f 4 t , Jfc£ffi<7? 
££Bg8!f Witt, 

f l/fW=l 1. 18 

I f 2 |/fW-l. 7 5 

f 3/ f W= 6 . 0 9 

f 4/ f W= 5 . 0 6 

W&IGUCfcO, *iV?iX*#* (4) 5. 0<f 1/f 
W< 1 2. 0, &#5t (5)0. 5<| f 2 |/fW< 
1 . 9, 3;#5£ (6) 4. 0<f 3/fW<9. 5, 
#5£ (7) 2. 0<f 4/fW<7. 0 &8i;>i:-r«fc 5 K 



[0165] $ bfc, ^-MttffliE^JfeWFW^^S^gg 
IK f K *5 tt ?> WE u yXroiiiY, SiSMIKittttSftt 

14, 

(Y/Yt) / (f/f t) =1. 41 
«>Bfl«fc*>0» IWtt (9) (Y/Yt) / (f/f 

t) <i. 3lzRtl-3*iTi*&. 
[0166] 018, 019 .Rtf 0 2 0 tC-tft-Pft, ± 

20 iew x 0 ussft-xmn vizta 3 <o^smmz. ± 5 x— ^ 

[0167] ffi, 018 (a) , 019 (a) 2 
0 (a) tt#ffiiR*fcii*i-B-e*> 0. 2HlU4d*!U::*H- 

[01681018 (b) , 01 9 (b) M02O 
(b) 14, ^,ltZ^CD0T-feoT, HMtt^^^A^S 

[01691018 ( c ) , 0 1 9 (c) RXfW 2 O 
30 (c) (4S*i|XSSr^i-0T**?-5o 

[01701018 ( d ) , 0 1 9 (d) RXim 2 0 

(d) (4$4±feltXH<O0T-feoT, XJftttdftU tmti 

[01711018 (e), 019(e) %.TfW\ 2 0 

(e) l4«*felR««?H-e*>o-r» £J§U4F«£, 

[01721018,019, SUE 2 0 ft>g>9i€>«>tt 
*5fflo»5©jlJ6»iKJ:SX-Ai<'yXH: 

40 [0173] 

vXfcJ:*i.tt\ IiDe*f^5rti-5t'^XtA<offit(f* 
Sr^-r^v-v-X^b^S^O/J^v^S w-^Xf^tfc:*- 

#«ix«jEffl©3fe*5fiS:K»i-5 /t tk« UT/h 

«IEB*t::83 u^X8^-gB£iiTIH-3*Y/<tJfctfcL 

[0 1 7 4] 82, 83, &tf84 U^XS^CDU- 

50 vX(c^ESr^Ai-5r irlcioT, iRHw«jE, # 
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(17) 

31 

rims, 
IBiE«>ffi¥&K9n 

[mil i sx- a uyx 

[1212] l Wilii5X-A i^yX 

iftfcifctt 5 JRS0 
[El 3] **WwSSiro36»»|fiteJ:5X— au^X 70 

[04] *»wrofSiroiafcjB«fc*sx— auvx 

[0 5] *.Wft<r>%2<r>%W&Wz. ±5X— auxX 
<o1?ij&0 

[0 6] *%BJCD^2c03IJte^ffitC±SX-AW>-X 

[0 7] *»W«7)JB2«)|llt»«8K:J:*X— AUi'X 

[0 8] *»W»*2 05jt«»!RfcJ:5X— AvyX 20 
<DMit«lC*3tt5ltKM0 

[0 9] *^M^3<^HJSff^tr ±5X— auvX 
<Dffij&0 

[010] *^wf3©*Wii:J;5X-iwy 
Xoj£Ai»^*s»t5«aiH 

[011] *«??©*3oSll»»K i5X-A i/y 
[012] *38W«>»S3©|l«JgfflltJ:SX— 



4t!Hl2 001-116996 

XwMiSi&Kfc ft 5 HKS0 

[013] *»M«>JB4«>iat»ttll=J:4X— auv 

[014] ©I 4 WSSIII: i 5 X- A uy 

X(DJk*iaS&K*5tt3llXM0 

[015] *3SW©*4<03ttlS»fl|^J:5X-Auv 

Xo*IW(t«K*iW5iDUtH 
[016] *^ro^4WHia»«lc < t5X-AUV 

XoMiSffit- S3 »t 5 «XS0 

[017] *»W©S55©|felft»M»rJ:4X-Auv 
X©i^EI 

[018] #«W<*?Sfl5<DHJfc7£t®fcJ:5X-Auv 
X©jSA*HKj3»tSiua6BI 

[019] **W©*5<o|OfS«l»»rJ:5X-Auv 

X©*JWft«K:*»t5iRaBB 
[02 0] *«sj<7>^5 0|U6^frj:5X— auv 

XwSiS«8«w*3lt5JtZ^0 

[^-i-rolftBJ] 

11, 5 1, 9 1, 13 1, 171 Ill^yXS 

1 2, 5 2, 9 2, 1 3 2, 1 7 2 ^2W^X|¥ 

1 3, 5 3, 9 3, 1 3 3, 1 7 3 I3^X^.. 

14, 54, 94, 134, 174 %A t-^XS* 

15, 55, 95, 135, 175 ^5I/^XI¥ 

1 3A, 53A, 93A, 133A, 173A ^3 1/ 
^XS|tC*5lt SjEWBSt^XO U^X 

13B, 53B, 93B, 133B, 173B |31/ 
^X3¥K*3lt3 &<n®tfxtl<D U^X 



[01 ] 
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im2] 



F 1.68 



F 1.68 



W= 32.40 







j$mwm(mm) n Atom tmm) 



-5.0 0.O 5.0 -0.2 0.0 0.2 -0.010 CO 0.010 

(c) (d) (e) 



[03] 



F2.42 



W- 3.76 



W= 3-76 



F2.42 



I 1 

-0.2 0.0 (U -0-2 0.0 0.2 

(a) (b) 



-5.0 0.0 5.0 
(C) 




-04110 0.0 04)10 

(c) 



[04] 



F4.45 



-OJ 0.0 0.2 -0-2 0.0 0.2 

(a) (b) 



f— 



.5.0 0.0 SJO 

(c) 




w= uo 

n": 



i 



-aoio o.o 0.010 
(e) 
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[H5] 

51 




[06] 



F14S 



-0.2 0.0 0.2 

(a) 



W= 32.00 



Ws 32.00 




0.0 0.2 -5.0 0.0 SJO 

(b) (c) 



F 1.68 



-0.2 



1 

0.0 0.2 



-0.010 0.0 0.010 



(e) 



[07] 



-0.2 0.0 0.2 

(a) 



J 



W= .U1 



F2.41 



1 

0.0 0.2 

(b) 



-5.0 0.0 S.0 
(O 



1 


1 

I 
/ 




/ 




; 


1 


1 
J 

1 H 


0.0 


0.2 



(d) 



3 A3 

r 
i 
i 
i 



! 

-0.010 0.0 0.010 

(e) 
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(20) 



#Hf! 2001-1 16996 



F4.43 




F4.43 



-0.2 0.0 0.2 «0.2 0.0 0.2 

(a) (b) 



I 

•5.0 0.0 5-0 
(C) 




\V= 1.20 

If! 



.0.010 0.0 0.010 

(e) 



[09] 




92 93 94 

J S8 93Aj 93B 



95 

7 




511 S12 S17 



il 0] 



Fl.67 



Wa 32.15 



-0.2 0.0 0.2 -0.2 0.0 0.2 -5.0 0.0 5.0 

(a) <b> (c) 



-0.2 OA 0.2 



(d) 



W= 32.15 

V ! 



-0.0 10 0.0 o.oto 

(e) 
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[011] 



W= 3.7K 

II 



W= 3.78 

II 



I 



0.0 0.2 4.2 0.0 0.2 -5.0 0.0 

(a) (b) (c) 



I 



0.0 0.2 

(d) 



-0.010 0.0 0.010 

(e) 



J*®JRM<mm) *AK£(m) £&©£(*) $*±felRS (mm) f&SfeiRM (mm) 



II 2] 



F4.49 

> 



\i: 



— i 



F 4.49 






















ll 








II 


\ 

1 

1 1 1- 



0.0 OJ 4.2 0.0 0.2 .5.0 O.O 5.0 4.2 0.0 02 4.010 0.0 0.0 10 



(a) 



(b) 



(c) 



(d) 



(c) 



J^SlK^Cmm) #/£4X£(mnO £tiJ|K£(X> *A-tfe©H (mm) (mm) 



113] 



131 



132 133 134 135 

S8 133A S13 7 133B 




S11 SI 2 S15 S17 
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